This study aims at testing the causal relationship between human capital via the government spending share on education and economic growth using cross-country evidence and investigating the relationship pattern between such human capital -growth and the level of economic development based on 30 country data. The study employs a standard approach through uniting root test and Granger causality test. The data is annually collected during the periods 1983 -2012, totaling to 30 observations. The finding indicates that for both developing and developed countries, education human capital cannot explain much the economic growth and vice versa. In addition, from the relationship pattern between human capital -growth and the economic development level neutrality is the most commonly found pattern for both developing and developed countries. However, we see somewhat difference between them in terms of causation running from growth to human capital. That is, the number of developed countries is almost double as compared to the developing ones. This gives rise to a policy implication for developed countries in that it should put more emphasis on the government education spending share to GDP since it can help boost human capital in the long run.
Introduction
Human capability has long been known as indispensable to economic growth. Not only does human capital is a crucial factor of production, but it can lead to positive externalities as well. Human capital might be accumulated through education, training, health care, and labor migration, for example. In the case of education, the educational expenses can be compared to the value of machines since both are investment costs. Therefore, human capital is essential to the economy in that respect. The role of human capabilities on economic growth has been studied by scholars for years. Schultz (1961) invented the term "human capital" and referred it to the value of human capabilities. He mentioned that human capital is comparable to other types of capital because it could be invested in various ways such as education, training, and health. For instance, if one has more education and training or better health, he or she would have more accumulated personal human capital stock. Consequently, such investment will cause their productivity higher, thus raising one's earnings and higher aggregate level of production. This will also boost the national income. As such, it is a starting point for researchers to seriously investigate roles and importance of human capital on the economy. Becker (1964) , Arrow (1962) , Mincer (1962) , and Romer (1986) among other scholars examined its impact on one's well-being and economy in various analytical frameworks. This challenges scholars to find a way to match concepts with empirical evidence.
In the past, conventional wisdom on economic growth and economic development stresses the significance of human capital. Does education human capital stimulate income? The answer can be separated into two cases. The first is to consider it at individual level. Apparently, the answer is well established since micro economic studies find quite robust labor market returns to education. However, the latter at macro economic level is found to be inconclusive. Such the finding is due to at least three factors. Firstly, it is difficult to quantitatively measure human capital since it is intrinsically a qualitative variable. Scholars have attempted to measure it through average years of education but focusing on the average is likely to yield a mixed impact of various levels of education attainment. Consequently, this cannot clearly answer what level of human capital drives growth most? Secondly, suppose the correlation between human capital and economic development does exist, but this does not mean human capital would lead to economic development. This is because there are numerous factors that influence or co-vary with human capital such as various institutional and cultural differences between countries. Lastly, such the correlation might be spurious. For instance, the higher income and faster growth rates can bring about even more resources to invest in education. That is, using the correlation between the current levels of human capital and income proxies may encounter the "reverse causality" problem. In other words, human capital is merely accumulated owing to income.
Another way to gain a deeper understanding about human capital is through investigating causal relationships between human capital and economic growth. The point of investigating causations of human capital and growth lies in that such causal patterns might be correlated with the level of GDP and economic growth. More specifically, if the government expenditures on education are used as proxy for human capital, then does human capital cause growth or vice versa? How about the causation in countries with different levels of growth and development? Knowing the answer and being able to identify the pattern is paramount to the human capital and growth policies. There are a large number of existing literatures studying the relationship between education human capital and economic growth but they do not directly relate it to the level of economic development. Therefore, this present paper is an attempt to search for that relationship.
Jacob Mincer (1981) studied the relationship between human capital and economic growth. He asserted that human capabilities can be formed through formal and informal schooling at school and at home, and through training, experience, and labor mobility both domestically and internationally. If the accumulation of personal human capital increases, so does the national income. At the aggregate level, human capital is deemed to be an important factor of production along with physical capital. This means that its contribution to economic growth would be higher if more of physical capital has been used. According to his study, human capital is the cause of growth and a consequence of the growth as well. That is, there exists a bidirectional relationship between human capital and economic growth. He also emphasized that human capital is not only the transmission and embodiment in people of available knowledge, but the production of new knowledge which in turn is the cause of innovation and technological progress as well. In conclusion, human capital is considered both a necessity and a consequence of economic growth. Also, Erich Gundlach (1996) examined the role of human capital in macroeconomic environment. He asserted that studies on the relationship between human capital and microeconomic variables can be ubiquitously found. However, there are little studies on the relationship between human capital and economic development. He extended the Solow growth model by adding a human capital variable into his own model. Furthermore, he calculated the elasticity of human capital which is equivalent to share of human capital to the total income. Three types of empirical macroeconomic studies have been selected in order to investigate the role of human capital in economic development. One is that the growth rate of output per person is regressed on output person and a number of other repressors, including human capital variable. The second is that output per person is regressed on the stocks of physical and human capital and the last specification is that output per person is regressed on the rate of population growth as well as on the investment rates of physical and human capital variables. The result on production elasticities of human capital and physical capital is that they are in the range of 60% and 25%, respectively. As such, he stressed that the econometric results do not provide a clear cut assessment of the role of human capital in economic development at the aggregate level. The next two papers are to examine the relationship between education government expenditures and economic growth in developing countries. Chandra Abhijeet (2010) investigated causal relationship between education expenditures and economic growth of India during the period 1951-2009. He used a time-series econometric analysis through linear and nonlinear Granger Causality method. His findings indicated that economic growth of India does affect the level of government expenditures on education for every time lag. However, education government expenditures only affect economic growth after some time lags. He also mentioned that using a linear Granger Causality is imperative to identifying the predictive ability of the time -series models. Nonetheless, he argued that by nature the direction of causality between education spending and economic growth might be more complex. Therefore, investigating such the relationship between education government spending and growth through nonlinear Granger Causality is worthwhile. Douanla Tayo Lionel and Aboma Fouda Marcel (2015) studies and assessed the effect of education government spending on economic growth of Cameroon over the period 1980-2012 through a standard vector error correction model. They applied the standard model of Cobb-Douglas production function but added a human capital variable proxied by the government expenditure on education. The standard procedure such as unit root test, lag length test, co-integration test, and vector error correction has been performed. Their results showed that education government expenditure has a significant and positive effect on economic growth of Cameroon both in the short run and long run. The estimated error correction model indicated that every 1% increase in education government spending and physical capital resulted in approximately 10% and 5% increase, respectively on economic growth in the long run. They, therefore, concluded that education spending is a crucial engine of the economic growth in Cameroon.
causality. However, it is not known that the level of economic development might be a contributing factor in determining the relationship between government spending on education and economic growth.
Thus, the main purposes of this study are to empirically test the causative directions between education human capital and economic growth and to establish the relationship pattern between education human capital and the level of economic development using cross-country evidence. One of the benefits is that we are able to compare the results and probably detect the patterns of causality when different levels of economic development are taken into consideration.
The organization of this research is straightforward. Scope of the study and methodology are expressed in the next section. This section explains the sources of data, periods of data observed, and description of the data including the methodologies utilized to respond to the objectives of the study. This includes econometric models and how to estimate as well as how the results would be interpreted. Next is the result and discussion section. The last section is conclusion.
Scope and Method
This study employs annual time-series data for the period 1983 -2012, totaling to 30 observations. The data employed is the cross-country data for 30 countries separated by the level of economic developmentdeveloping countries and developed countries. And government expenditures on education are used as the proxy for education human capital and the percentage increase in gross domestic products is used as economic growth since the research topic concerns aggregate macroeconomic data. Moreover, the model used in this study is an application of human capital-based endogenous growth theory but the main point is neither to establish the relation between factors of production and the aggregate output as in the setting of growth model, nor to find the steady state solutions. Instead, it is to find the relation patterns between education human capital to growth and the level of economic development using cross-country evidence. Such the pattern is derived from the causality test of each country.
Sources of data are as follows. The GDP and GDP growth rate is from the United Nations (www.data.un.org) and the percentage of government expenditures on education are also obtained from the United Nations. More specifically, it is from UNESCO Institute for Statistics -Educational, Scientific and Cultural Organization. In addition, the list of developing and developed countries is from the United Nations (United Nations, 2013). The List of countries used in this study is as follows.
Developing Countries: Argentina, Bangladesh, Cameroon, China, Costa Rica, Ethiopia, Gambia, Iran, Jamaica, Kenya, Mauritius, South Africa, Swaziland, Thailand and Tunisia Developed Countries: Austria, Canada, Denmark, Finland, France, Ireland, Japan, Korea, Netherlands, New Zealand, Norway, Portugal, Switzerland, United Kingdom and United States of America
The methods corresponding to the each objective are described separately.
1) Causal relationships between education human capital and economic growth
The methodology for the first objective is quantitative. This part is in essence a time-series macroeconomic analysis. The growth rate of gross domestic products as indicative of economic growth and the percentage of government spending on education to GDP as proxy for human capital are variables of interest. Based on unit root test, all data are examined by Augmented Dickey Fuller test to see whether non-stationary problem is present. If variables are stationary, then we proceed to the next step; otherwise, data differencing with appropriate lag number is needed to be certain that the estimation does not lead to spurious results. The variables are tested for causative directions, namely unidirectional causation, bidirectional causation, and neutrality using pairwise Granger causality test.
The Econometric Model
According to a framework of endogenous growth model, the production function takes the Cobb-Douglas form as the following.
where Y is GDP or output, K is the capital stock, L is labor, H is human capital, ln is natural log, ε is disturbance term, α, β, γ, and ln A, are coefficients, and t is time. The coefficient in front of each variable is the elasticity of output with respect to that specific input. Such interpretation explicitly makes human capital an endogenous determinant of growth since if the stock of human capital increases by one percent, how much of the GDP will rise, which is the growth rate per se. Nevertheless, the objective of this section is to find the casual relationship patterns between human capital and economic growth, a linear relationship is assumed. Furthermore, according to the new or endogenous growth, the dependent and independent variables are as the following.
where yg is the growth rate of GDP.
HC is the share of spending on education to GDP as proxy for human capital.
 is the disturbance term.
 and  are parameters to be estimated.
t is time.
After the linear relationship is by assumption established, then the standard procedures typically used in time-series analysis are performed as mentioned earlier.
Note that if the unit root problem (based on the Augmented Dickey Fuller test) is not present (or after differencing), the causality test can be used to determine the causal relation patterns. To test for causality between education human capital and economic growth, we use an econometric technique that can verify such causations, typically the Granger causality test.
2) Investigation of the relationship pattern between education human capital -growth and economic development level
The methodology for the second objective is qualitative. The data of this part is based on the previous results.
After performing the causality test, separately for each country classified by developing and developed countries, we attempt to investigate the relationship pattern to see if there exist the different causation directions between the developing and the developed. Descriptive statistics such as frequency and graph are used in explaining the result to this objective.
Results and Discussion
This section provides the results of the study in response to all the objectives. Firstly, to investigate the causal relationships, if there exist, between education human capital and economic growth for both developing and developed countries by using the share spent on education to GDP as proxy for human capital. The results are the following, respectively.
Estimation Results
This present study uses time-series econometric models pertaining to unit root test and Granger causality test. Key macroeconomic variables of countries employed in this study are GDP growth and share of government's expenditures on education to GDP as proxy for human capital. The data used in this study is aggregate annual time series during the period of 1983-2012. First we check the stability of the data. The statistical methods utilized are the unit root test and the Granger causality test. Before applying the Granger causality, a standard test as unit root was performed. The yg is the growth rate of GDP and HC is the share of government's expenditures on education to GDP. The unit root test results are shown in According to table 1, for Argentina, the ADF value for the first difference in ln(yg) is -3.908210 and the ADF value for the first difference in ln(HC) is -4.649104, so that both series do not have a unit root problem at first differencing.
For Bangladesh, the ADF value for the first difference in ln(yg) is -6.022089 and the ADF value for the first difference in ln(HC) is -3.343180, so that both series do not have a unit root problem at first differencing.
For Cameroon, the ADF value for the first difference in ln(yg) is -3.723479 and the ADF value for the first difference in ln(HC) is -3.562350, so that both series do not have a unit root problem at first differencing.
For China, the ADF value for the first difference in ln(yg) is -6.227533 and the ADF value for the first difference in ln(HC) is -4.115981, so that both series do not have a unit root problem at first differencing.
For Costa Rica, the ADF value for the first difference in ln(yg) is -5.148734 and the ADF value for the first difference in ln(HC) is -3.593081, so that both series do not have a unit root problem at first differencing.
For Ethiopia, the ADF value for the first difference in ln(yg) is -6.082653 and the ADF value for the first difference in ln(HC) is -3.858017, so that both series do not have a unit root problem at first differencing.
For Gambia, the ADF value for the first difference in ln(yg) is -3.302050 and the ADF value for the first difference in ln(HC) is -3.689248, so that both series do not have a unit root problem at first differencing.
For Iran, the ADF value for the first difference in ln(yg) is -5.273383 and the ADF value for the first difference in ln(HC) is -4.278055, so that both series do not have a unit root problem at first differencing.
For Jamaica, the ADF value for the first difference in ln(yg) is -3.240918 and the ADF value for the first difference in ln(HC) is -4.730448, so that both series do not have a unit root problem at first differencing.
For Kenya, the ADF value for the first difference in ln(yg) is -5.421356 and the ADF value for the first difference in ln(HC) is -3.289850, so that both series do not have a unit root problem at first differencing.
For Mauritius, the ADF value for the first difference in ln(yg) is -6.383855 and the ADF value for the first difference in ln(HC) is -4.817244, so that both series do not have a unit root problem at first differencing.
For South Africa, the ADF value for the first difference in ln(yg) is -3.789067 and the ADF value for the first ass.ccsenet.org Asian Social Science Vol. 14, No. 2 2018 difference in ln(HC) is -3.136529, so that both series do not have a unit root problem at first differencing.
For Swaziland, the ADF value for the first difference in ln(yg) is -4.837577 and the ADF value for the first difference in ln(HC) is -3.961980, so that both series do not have a unit root problem at first differencing.
For Thailand, the ADF value for the first difference in ln(yg) is -2.836.18 and the ADF value for the first difference in ln(HC) is -3.505748, so that both series do not have a unit root problem at first differencing.
For Tunisia, the ADF value for the first difference in ln(yg) is -5.423538 and the ADF value for the first difference in ln(HC) is -5.167146, so that both series do not have a unit root problem at first differencing.
In sum, for all developing countries in this study, the problem of unit root is not present after first differencing. For Canada, the ADF value for the first difference in ln(yg) is -2.223554 and the ADF value for the first difference in ln(HC) is -3.081176, so that both series do not have a unit root problem at first differencing.
For Denmark, the ADF value for the first difference in ln(yg) is -1.874041 and the ADF value for the first difference in ln(HC) is -6.006697, so that both series do not have a unit root problem at first differencing.
For Finland, the ADF value for the first difference in ln(yg) is -2.905519 and the ADF value for the first difference in ln(HC) is -2.698205, so that both series do not have a unit root problem at first differencing.
For France, the ADF value for the first difference in ln(yg) is -2.591358 and the ADF value for the first difference in ln(HC) is -5.323739, so that both series do not have a unit root problem at first differencing.
For Ireland, the ADF value for the first difference in ln(yg) is -2.967344 and the ADF value for the first difference in ln(HC) is -3.590305, so that both series do not have a unit root problem at first differencing.
For Japan, the ADF value for the first difference in ln(yg) is -4.730489and the ADF value for the first difference in ln(HC) is -3.546470, so that both series do not have a unit root problem at first differencing.
For Korea, the ADF value for the first difference in ln(yg) is -6.184739 and the ADF value for the first difference in ln(HC) is -3.34128, so that both series do not have a unit root problem at first differencing.
For Netherlands, the ADF value for the first difference in ln(yg) is -4.238314 and the ADF value for the first difference in ln(HC) is -2.810051, so that both series do not have a unit root problem at first differencing.
For New Zealand, the ADF value for the first difference in ln(yg) is -3.929227and the ADF value for the first difference in ln(HC) is -3.853914, so that both series do not have a unit root problem at first differencing.
For Norway, the ADF value for the first difference in ln(yg) is -2.979327 and the ADF value for the first difference in ln(HC) is -4.188543, so that both series do not have a unit root problem at first differencing.
For Portugal, the ADF value for the first difference in ln(yg) is -1.691874 and the ADF value for the first difference in ln(HC) is -5.241003, so that both series do not have a unit root problem at first differencing.
For Switzerland, the ADF value for the first difference in ln(yg) is -2.825359 and the ADF value for the first difference in ln(HC) is -3.348882, so that both series do not have a unit root problem at first differencing.
For United Kingdom, the ADF value for the first difference in ln(yg) is -2.062403 and the ADF value for the first difference in ln(HC) is -3.551885, so that both series do not have a unit root problem at first differencing.
For United States of America, the ADF value for the first difference in ln(yg) is -3.467734 and the ADF value for the first difference in ln(HC) is -3.736790, so that both series do not have a unit root problem at first differencing.
In sum, for all developed countries in this study, the problem of unit root is not present after first differencing.
After having examined the unit root problem, the second step is to perform a diagnostic test necessary for time series data. We employ a standard test, Durbin-Watson test, to see if serial correlation or autocorrelation problem exists. The test results for developing countries and developed countries are shown in table 3 and 4, respectively. According to table 4, the results show that in most cases we find either no autocorrelation or inconclusion, which need not any correction, whereas there is only one case for Portugal that we find autocorreation which is corrected, accordingly.
The next step is to determine whether causal relationships exist. If so, which direction? Four possibilities are having the causation running from human capital to growth, having the causation running from growth to human capital, having reciprocal causation running from human capital to growth and from growth to human capital, and having neutrality. The neutrality means no empirical evidence of the causation for both variables. However, it is theoretically impossible to claim that the growth rate definitely leads to the human capital or vice versa, so the empirical evidence following Granger causality test is investigated. The specifications are as follows.
Then, with maximal order of integration (dmax = 1) and optimal lag (k = 1, 2, 3),
The Granger causality test results are provided in According to the results shown in table 5, for Argentina the hypothesis that Yg does not Granger cause HC is rejected after 2, 3 and 4 lags. This means that the growth rate of GDP causes human capital. In this case, it indicates that as the economy grows after 2 years, it will induce a rise in the percentage of government spending on education to GDP. In other words, it takes about 2 years that the growth will affect such the spending. Conversely, the hypothesis that HC does not Granger cause Yg is accepted for all lags. This indicates that HC does not cause economic growth at every lags.
For Bangladesh the hypothesis that Yg does not Granger cause HC is accepted after at every lags. This means that the growth rate of GDP does not cause human capital. In this case, it indicates that as the economy grows after 2 years, it will not induce a rise in the percentage of government spending on education to GDP. Conversely, For China the hypothesis that Yg does not Granger cause HC is accepted at every lags. This means that the growth rate of GDP does not cause human capital. In this case, it indicates that as the economy grows, it will not induce a rise in the percentage of government spending on education to GDP. Similarly, the hypothesis that HC does not Granger cause Yg is accepted at every lags. This indicates that HC does not cause economic growth.
For Costa Rica the hypothesis that Yg does not Granger cause HC is rejected after 2 and 4 lags but not at 3 lags. This means that the growth rate of GDP causes human capital. In this case, it indicates that as the economy grows after 2 years and 4 years, it will induce a rise in the percentage of government spending on education to GDP. In other words, it takes about 2 or 4 years that the growth will affect such the spending. Conversely, the hypothesis that HC does not Granger cause Yg is accepted for all lags. This indicates that HC does not cause economic growth at every lags.
For Ethiopia the hypothesis that Yg does not Granger cause HC is accepted at every lags. This means that the growth rate of GDP does not cause human capital. In this case, it indicates that as the economy grows, it will not induce a rise in the percentage of government spending on education to GDP. Conversely, the hypothesis that HC does not Granger cause Yg is rejected after 2 and 4 years but not 3 years. This indicates that HC does cause economic growth at 2 and 4 lags.
For Gambia the hypothesis that Yg does not Granger cause HC is accepted at every lags. This means that the growth rate of GDP does not cause human capital. In this case, it indicates that as the economy grows, it will not induce a rise in the percentage of government spending on education to GDP. Conversely, the hypothesis that HC does not Granger cause Yg is accepted after 2 and 4 years but rejected after 3 years. This indicates that HC does cause economic growth at 3 lags.
For Iran the hypothesis that Yg does not Granger cause HC is accepted at every lags. This means that the growth rate of GDP does not cause human capital. In this case, it indicates that as the economy grows, it will not induce a rise in the percentage of government spending on education to GDP. Conversely, the hypothesis that HC does not Granger cause Yg is accepted after 2 and 4 years but rejected after 3 years. This indicates that HC does cause economic growth at 3 lags.
For Jamaica the hypothesis that Yg does not Granger cause HC is accepted at every lags. This means that the growth rate of GDP does not cause human capital. In this case, it indicates that as the economy grows, it will not induce a rise in the percentage of government spending on education to GDP. Similarly, the hypothesis that HC does not Granger cause Yg is accepted at every lags. This indicates that HC does not cause economic growth.
For Kenya the hypothesis that Yg does not Granger cause HC is accepted at every lags. This means that the growth rate of GDP does not cause human capital. In this case, it indicates that as the economy grows, it will not induce a rise in the percentage of government spending on education to GDP. Similarly, the hypothesis that HC does not Granger cause Yg is accepted at every lags. This indicates that HC does not cause economic growth.
For Mauritius the hypothesis that Yg does not Granger cause HC is accepted at every lags. This means that the growth rate of GDP does not cause human capital. In this case, it indicates that as the economy grows, it will not induce a rise in the percentage of government spending on education to GDP. Conversely, the hypothesis that HC does not Granger cause Yg is accepted at 2 years but rejected at 3 and 4 years. This indicates that HC does cause economic growth at 3 and 4 lags. That is to say the higher share of spending on education to GDP, the higher economic growth rate is. Note that this keeps on occurring after 3 years.
For South Africa the hypothesis that Yg does not Granger cause HC is rejected after 2 and 4 lags but not at 3 lags. This means that the growth rate of GDP causes human capital. In this case, it indicates that as the economy grows after 2 years and 4 years, it will induce a rise in the percentage of government spending on education to GDP. In other words, it takes about 2 or 4 years that the growth will affect such the spending. Conversely, the hypothesis that HC does not Granger cause Yg is accepted for all lags. This indicates that HC does not cause economic growth at every lags.
For Swaziland the hypothesis that Yg does not Granger cause HC is accepted at every lags. This means that the growth rate of GDP does not cause human capital. In this case, it indicates that as the economy grows, it will not induce a rise in the percentage of government spending on education to GDP. Similarly, the hypothesis that HC does not Granger cause Yg is accepted at every lags. This indicates that HC does not cause economic growth.
For Thailand the hypothesis that Yg does not Granger cause HC is rejected after 2 lags but not at 3 and 4 lags. This means that the growth rate of GDP causes human capital at 2 lags. In this case, it indicates that as the economy grows after 2 years, it will induce a rise in the percentage of government spending on education to GDP. In other words, it takes about 2 years that the growth will affect such the spending. Conversely, the hypothesis that HC does not Granger cause Yg is accepted for all lags. This indicates that HC does not cause economic growth at every lags.
For Tunisia the hypothesis that Yg does not Granger cause HC is accepted at every lags. This means that the growth rate of GDP does not cause human capital. In this case, it indicates that as the economy grows, it will not induce a rise in the percentage of government spending on education to GDP. Similarly, the hypothesis that HC does not Granger cause Yg is accepted at every lags. This indicates that HC does not cause economic growth For Canada the hypothesis that Yg does not Granger cause HC is rejected after 2, 3 and 4 lags. This means that the growth rate of GDP causes human capital. In this case, it indicates that as the economy grows after 2 years, it will induce a rise in the percentage of government spending on education to GDP. In other words, it takes about 2 years that the growth will affect such the spending. Conversely, the hypothesis that HC does not Granger cause Yg is accepted for all lags. This indicates that HC does not cause economic growth at every lags.
For Denmark the hypothesis that Yg does not Granger cause HC is rejected after 2, 3 and 4 lags. This means that the growth rate of GDP causes human capital. In this case, it indicates that as the economy grows after 2 years, it will induce a rise in the percentage of government spending on education to GDP. In other words, it takes about 2 years that the growth will affect such the spending. Conversely, the hypothesis that HC does not Granger cause Yg is accepted for all lags. This indicates that HC does not cause economic growth at every lags.
For Finland the hypothesis that Yg does not Granger cause HC is rejected after 2, 3 and 4 lags. This means that the growth rate of GDP causes human capital. In this case, it indicates that as the economy grows after 2 years, it will induce a rise in the percentage of government spending on education to GDP. In other words, it takes about 2 years that the growth will affect such the spending. Conversely, the hypothesis that HC does not Granger cause Yg is accepted for all lags. This indicates that HC does not cause economic growth at every lags.
For France the hypothesis that Yg does not Granger cause HC is accepted at every lags. This means that the growth rate of GDP does not cause human capital. In this case, it indicates that as the economy grows, it will not induce a rise in the percentage of government spending on education to GDP. Conversely, the hypothesis that HC does not Granger cause Yg is accepted after 2 years but rejected after 3 and 4 years. This indicates that HC does cause economic growth at 3 and 4 lags. That is to say the higher share of spending on education to GDP, the higher economic growth rate is. Note that this keeps on occurring after 3 years.
For Ireland the hypothesis that Yg does not Granger cause HC is rejected at 2 and 3 lags but not 4 lags. This means that the growth rate of GDP causes human capital. In this case, it indicates that as the economy grows after 2 to 3 years, it will induce a rise in the percentage of government spending on education to GDP. In other words, it takes about 2 to 3 years that the growth will affect such the spending. Conversely, the hypothesis that HC does not Granger cause Yg is accepted for all lags. This indicates that HC does not cause economic growth at every lags.
For Japan the hypothesis that Yg does not Granger cause HC is accepted at every lags. This means that the growth rate of GDP does not cause human capital. In this case, it indicates that as the economy grows, it will not induce a rise in the percentage of government spending on education to GDP. Conversely, the hypothesis that HC does not Granger cause Yg is rejected after 2, 3 and 4 years. This indicates that HC does cause economic growth at 2, 3 and 4 lags. That is to say the higher share of spending on education to GDP, the higher economic growth rate is. Note that this keeps on occurring after 2 years.
For Korea the hypothesis that Yg does not Granger cause HC is accepted at every lags. This means that the growth rate of GDP does not cause human capital. In this case, it indicates that as the economy grows, it will not induce a rise in the percentage of government spending on education to GDP. Similarly, the hypothesis that HC does not Granger cause Yg is accepted at every lags. This indicates that HC does not cause economic growth.
For Netherlands the hypothesis that Yg does not Granger cause HC is accepted at every lags. This means that the growth rate of GDP does not cause human capital. In this case, it indicates that as the economy grows, it will not induce a rise in the percentage of government spending on education to GDP. Similarly, the hypothesis that HC does not Granger cause Yg is accepted at every lags. This indicates that HC does not cause economic growth.
For New Zealand the hypothesis that Yg does not Granger cause HC is accepted at every lags. This means that the growth rate of GDP does not cause human capital. In this case, it indicates that as the economy grows, it will not induce a rise in the percentage of government spending on education to GDP. Similarly, the hypothesis that HC does not Granger cause Yg is accepted at every lags. This indicates that HC does not cause economic growth.
For Norway the hypothesis that Yg does not Granger cause HC is accepted at every lags. This means that the growth rate of GDP does not cause human capital. In this case, it indicates that as the economy grows, it will not induce a rise in the percentage of government spending on education to GDP. However, the hypothesis that HC does not Granger cause Yg is accepted at 2 and 3 lags but rejected at 4 lags. This indicates that HC does cause economic growth at 4 lags.
For Portugal the hypothesis that Yg does not Granger cause HC is accpetd at 2 and 3 lags but not 4 lags. In other words, the growth rate of GDP causes human capital at 4 lags. In this case, it indicates that as the economy grows after 4 years, it will induce a rise in the percentage of government spending on education to GDP. That is, it takes about 4 years that the growth will affect such the spending. Conversely, the hypothesis that HC does not Granger cause Yg is accepted for all lags. This indicates that HC does not cause economic growth at every lags.
For Switzerland the hypothesis that Yg does not Granger cause HC is accepted at every lags. This means that the growth rate of GDP does not cause human capital. In this case, it indicates that as the economy grows, it will not induce a rise in the percentage of government spending on education to GDP. Conversely, the hypothesis that HC does not Granger cause Yg is rejected after 2, 3 and 4 years. This indicates that HC does cause economic growth at 2, 3 and 4 lags. That is to say the higher share of spending on education to GDP, the higher economic growth rate is. Note that this keeps on occurring after 2 years.
For United Kingdom the hypothesis that Yg does not Granger cause HC is rejected at 2, 3 and 4 lags. This means that the growth rate of GDP causes human capital. In this case, it indicates that as the economy grows after 2 years, it will induce a rise in the percentage of government spending on education to GDP. In other words, it takes about 2 years that the growth will affect such the spending. Conversely, the hypothesis that HC does not Granger cause Yg is accepted for all lags. This indicates that HC does not cause economic growth at every lags.
For United States of America the hypothesis that Yg does not Granger cause HC is rejected at 2 and 4 lags but 3 lags. This means that the growth rate of GDP causes human capital. In this case, it indicates that as the economy grows after 2 and 4 years, it will induce a rise in the percentage of government spending on education to GDP. In other words, it takes about 2 and 4 years that the growth will affect such the spending. Conversely, the hypothesis that HC does not Granger cause Yg is accepted at 2 lags but rejected at 3 and 4 lags. This indicates that HC does cause economic growth after 3 years. In sum, unlike others, for this country we see the bidirectional causation running from growth to human capital and from human capital to growth. This implies that as the economy grows, the share of education from the government sector will rise and afterwards when education human capital increases, the growth will increase as well.
Investigation of the relationship between human capital-growth and economic development level
According to the previous section results, we can summarize the outcome as table 7. According to the summarized results from table 7, for developing countries we see the neutrality more often than the causation. This is similar for developed countries. The neutrality: growth to human capital, for example, means that growth can explain growth itself better than both growth and human capital together can explain growth. However, we see the number of causations both running from growth to human capital and human capital to growth almost equally for developing countries. For developed countries, we see the number of causations running from growth to human capital more than that from human capital to growth even if those numbers are not much different.
Graphically, the relationship pattern between education human capital -economic growth and the level of economic development can be shown in figure 1 below. From figure 1, we can see that both developing and developed countries have the neutrality direction the most compared to the causation either running from growth to human capital or from human capital to growth. Therefore, we can say that we see similar relation pattern for neutrality both from developing and developed countries. Nonetheless, we can see that for causation running from growth to human capital, the number of developed countries is almost double when compared with the developing countries (7 countries for the developed and 4 countries for the developing).
Level of Economic

Conclusion
Human Capital has been identified as an indispensable factor of production and it becomes increasingly significant in terms of knowledge and capabilities embedded in labor either innate or later acquired throughout one's lifetime. The definition of human capital used in this study is solely education. More specifically, it is the government spending share on education.
This study has two aims; 1) to test the causal relationship between education human capital and economic growth using cross-country data and 2) to investigate the relationship pattern between human capital -growth and the level of economic development using cross-country data as well. The former is based on 30 country data which is separated to 15 developing countries and 15 developed countries, annually gathered during 1983-2012 periods. The latter is based on the empirical results from the former. For the causal relationship, the standard approach, unit root test and Granger Causality test has been performed. For the relationship pattern, frequency and graph are employed to respond to this query.
The results are as follows. In this study, every country both developing and developed countries has no unit root problem either at level or at first differencing. For the causal relationships, we see similar structure for both developing and developed countries. That is, the majority has neutrality direction, for both growth to human capital and human capital to growth, which means the variable of interest can explain itself better than the joint explanation with the other variable. And both developing and developed countries have unidirectional causation either growth to human capital and human capital to growth, except the United States of America, that we see the bidirectional causation. However, for the relationship pattern we see some evidence that developed countries tend to have the causation running from growth to human capital more than that of the developing ones.
The implication is that higher income countries are able to spend more money on education. Therefore, the human capital in terms of education tends to be higher than that of the developing countries. In other words, the more developed might consider spend more portion of their GDP on education since doing so will boost the human capital and in the long run, it will augment the economic growth through its spillover effect.
